51.5% of eligible patients, respectively. Documented rates of adequate screening were 28.2% for colorectal cancer, 31.7% for mammography within 2 years, and 31.6% for Papanicolaou test within 3 years. When medical record and claims data were combined, approximately half of eligible patients had evidence of screening. Length of the patient-physician relationship and African American race were positively associated with screening.
Conclusions: Cancer screening rates among older Medicaid recipients fall far short of national objectives. Lack of a screening recommendation by the physician, rather than patient refusal of recommended tests, accounted for most instances of screening delinquency. Efforts to increase cancer screening rates among Medicaid recipients must address patient, physician, and organizational barriers to the routine identification and delivery of preventive services. Med. 2008; 168(18) : [2014] [2015] [2016] [2017] [2018] [2019] [2020] [2021] C ANCER IS THE SECOND leading cause of death in the United States, and disparities in cancer stage at diagnosis and cancer mortality have been well documented. Colorectal, breast, and cervical cancers are potentially curable when detected early. Increasing screening rates for these cancers are objectives of Healthy People 2010, 1 a national initiative to improve the health of the population and reduce health disparities.
Arch Intern
State Medicaid agencies are in a unique position to monitor and improve the quality of care received by some of the nation's most vulnerable citizens. Medicaid is the largest provider of health insurance for minority populations in America. 2 Medicaid recipients, by virtue of Medicaid eligibility criteria, frequently share other characteristics associated with health-related disparities: low income, old age, and/or chronic disability because of advanced disease, physical limitation, severe mental illness, or developmental disability. Previous studies have indicated that uninsured patients and Medicaid recipients are more likely to have an advanced stage of cancer at the time of diagnosis compared with patients with other sources of health insurance. [3] [4] [5] [6] [7] National quality measures indicate that Medicaid recipients enrolled in managed care have lower rates of cancer screening than privately insured individuals in commercial health plans. 8 However, little is known about cancer screening rates in the general Medicaid population 9 or factors influencing the quality of preventive care delivery for these patients.
Between March 29 and August 31, 2006, the North Carolina Division of Medical Assistance conducted a medical rec-ord review in primary care physicians' offices to examine whether Medicaid recipients 50 years and older were receiving recommendations to undergo cancer screening tests, to determine rates of screening, and to identify patient, physician, and health care system characteristics associated with screening. Screening practices examined were those recommended by the US Preventive Services Task Force, 10 an independent, expert advisory panel convened by the US Public Health Service to review evidence on clinical preventive services and to recommend only those for which scientific investigation clearly demonstrates effectiveness. For patients 50 years and older, the US Preventive Services Task Force currently recommends Papanicolaou tests for cervical cancer screening; mammography for breast cancer screening; and fecal occult blood testing, sigmoidoscopy, doublecontrast barium enema, or colonoscopy for colorectal cancer screening. 10 
METHODS
We reviewed the primary care medical records of a sample of North Carolina Medicaid recipients 50 years and older. We used a stratified cluster probability sampling design to generate estimated cancer screening rates for the North Carolina Medicaid population while allowing for comparisons by system of care.
SYSTEMS OF CARE
During the study period, North Carolina had 3 managed care programs for Medicaid recipients in addition to a traditional fee-for-service (FFS) program. The first, Community Care of North Carolina/Carolina ACCESS (CA-I), is a basic primary care case management program, in which primary care providers (PCPs) are contracted to provide preventive and sick care as well as coordinate specialty care for recipients for a monthly management fee. The second, Community Care of North Carolina/Carolina ACCESS II (CA-II), is a community-based managed care program that expanded the CA-I concept to incorporate community-driven case management and disease management initiatives. Third, a small number of Medicaid recipients were enrolled in a risk-based, capitated program with a health maintenance organization (HMO) in a single county.
SAMPLING STRATEGY
Medicaid administrative data were used to identify the population of recipients 50 years and older who were enrolled with Medicaid for at least 11 months in 2004. Patients enrolled within a managed care program (CA-I, CA-II, or HMO) for at least 11 months were classified as having that system of care. All others were classified as having FFS care.
Primary care providers were randomly selected to contribute clusters of eligible patients within 4 strata: CA-I, CA-II, HMO, and FFS. Primary care providers seeing patients in the CA-I and CA-II systems were oversampled and PCPs for all eligible HMO patients were included to allow for statistical testing by system of care. For HMO, CA-I, and CA-II patients, PCPs were identified according to administrative assignment. For FFS patients, the PCP was identified by looking at professional services claims submitted during 2004 by physicians of the following specialties: general or family medicine, internal medicine, and obstetrics/ gynecology. For patients who had office visits with more than 1 qualifying health care provider (12.8% of FFS patients), the provider who had submitted the most claims (or the one submitting the most recent claim in the case of a tie) was identified as the PCP. In Medicaid administrative data, "provider" may refer to a single physician or a larger practice organization. Providers with fewer than 5 eligible patients were excluded.
Michigan Peer Review Organization, the state-contracted external quality review organization, developed the abstraction tool in cooperation with the North Carolina Division of Medical Assistance. Q Mark Inc (Englewood, Colorado) built the electronic abstraction tool and provided trained nurses for the medical record data abstractions. Between March 29 and August 31, 2006 , data were abstracted from 2010 medical records: 681 from 18 CA-1 providers, 616 from 17 CA-II providers, 87 from 17 HMO PCPs, and 626 from 7 FFS providers. In 59 cases, the medical record indicated that the patient had been treated at the PCP's practice for fewer than 6 months. These patients were excluded from the analysis to ensure that PCPs had a reasonable opportunity to address preventive care. This resulted in a final study sample of 1951 patients.
DEFINITIONS
All patients without a history of colon cancer were considered eligible for colon cancer screening. Adequate screening was defined as: (1) colonoscopy within 10 years, (2) fecal occult blood testing within 1 year, (3) flexible sigmoidoscopy within 5 years, or (4) double-contrast barium enema within 5 years. Women without a history of bilateral mastectomy were considered eligible for breast cancer screening. Women aged 50 to 64 years without a history of hysterectomy were considered eligible for cervical cancer screening. Any notation of PCP advice or referral to undergo the screening test was counted as evidence of recommendation. Screening tests were considered to have been performed if the test report or any notation of test results was found in the medical record.
Patient race was defined as self-reported race in Medicaid enrollment data, unless identified differently in the medical record. Length of time with current PCP practice was calculated based on the earliest and most recent service dates documented in the medical record. The PCP specialty was determined by the self-identification of the billing practice as recorded in Medicaid administrative data; this information was not available for HMO PCPs. The PCPs located in a county with a population density of more than 200 persons per square mile, according to US Census 2000 data, were classified as urban. We were unable to determine urban vs rural designation for 1 out-of-state PCP who contributed 12 patients.
DATA ANALYSIS
Data were analyzed using SAS statistical software, version 9.1 (SAS Institute, Cary, North Carolina). Weights were applied to reflect the unequal chance of being selected for patients in the different strata. The weighted percentages represent an estimate of cancer prevention parameters in the North Carolina Medicaid population and thus cannot be calculated directly from the numbers in the tables. For significance testing, the RaoScott 2 test or a modified Rao-Scott 2 test was used if the cluster design correction value was positive or negative, respectively. Patient and PCP characteristics found to be associated with screening in bivariate analysis (PϽ.20) were further examined with multivariate logistic regression.
This study was performed as a quality improvement activity of the Division of Medical Assistance, North Carolina Department of Health and Human Services, and was exempted from review by the University of North Carolina Office of Human Research Ethics.
RESULTS

Demographic characteristics of the 1951 patients and their
PCPs are shown in Table 1 . The sample population was predominantly female (73.0%), aged 50 to 64 years (47.2%), white (57.2%), and in the FFS group (67.3%). Sex, age group, race, and system of care distributions in this sample were similar to that seen in North Carolina Medicaid enrollment files. Most patients were established with their PCPs for 5 or more years (53.8%), were seen in a rural location (54.1%), and were seen by family medicine/general practice (44.3%) or internal medicine (43.1%) physicians. Of patients sampled, 73.9% had both Medicaid and Medicare coverage. Table 2 shows the percentage of eligible patients for whom each cancer screening was recommended by the PCP as well as the percentage for whom screening tests were subsequently obtained, as documented in the medical record. Excluding 52 patients with a previous diagnosis of colon cancer, 52.7% of eligible patients had a documented recommendation for screening. Only 28.2% were adequately screened by any method. Of 544 patients screened, 442 (81.2%) underwent colonoscopy.
COLON CANCER SCREENING
Patient age, system of care, sex, race, PCP specialty, and urban/rural setting were not significantly associated with screening in bivariate analysis ( Table 3) . Length of time the patient had been established with their PCP was positively associated with screening (15.8% if from 0.5 to Ͻ2 years; 26.1% if from 2 to Ͻ5 years; 32.7% if Ն5 years; PϽ.001). Controlling for age and race, the odds of screening remained higher for patients with established time with their PCP from 2 to less than 5 years (odds ratio, 1.77; 95% confidence interval, 1.10-2.85) and 5 years or longer (2.52; 1.46-4.37).
BREAST CANCER
Breast cancer screening analyses excluded 26 women who had undergone bilateral mastectomy. Among eligible women, 60.4% had a documented recommendation for mammography, but only 31.7% had documented receipt of a mammogram within 2 years (Table 2) . Clinical breast examination was less frequent: 13.9% of women received a clinical breast examination within the past year, b Among men and women 50 years and older without a previous diagnosis of colon cancer (n = 1899).
c Among women 50 years and older without a previous bilateral mastectomy (n = 1376).
d Among women aged 50 to 64 years without a previous hysterectomy (n = 465).
and only 6.2% of women received both a clinical breast examination and a mammogram in the past year.
System of care, PCP specialty, and urban/rural setting were not significantly associated with breast cancer screening ( Table 4) . Women 75 years and older were less likely than women in younger age groups to have undergone mammography within the past 2 years (23.6% vs 36.2% among 65-to 74-year-olds and 35.8% among 50-to 64-year-olds; P=.02). African American women were more likely to have been screened (38.7%) than white women (28.9%) and women of other races/ethnicities (20.0%) (P=.009). Greater length of time with a PCP was positively associated with mammography screening (36.3% if Ն5 years; 28.7% if from 2 to Ͻ5 years; 19.8% if from 0.5 to Ͻ2 years; P=.008). These associations persisted in multivariate analysis: odds of screening were greater for 50-to 64-year-olds (odds ratio, 1.95; 95% confidence interval, 1.55-2.46) and 65-to 74-year-olds (1.88; 1.19-2.97) compared with those 75 years and older; for African American women compared with white women (1.51; 1.02-2.23); and for patients established with their PCP for 5 years or longer compared with those with their PCP for less than 2 years (2.40; 1.33-4.34).
CERVICAL CANCER
Almost half of women aged 50 to 64 years had a hysterectomy performed before the study period. Of the 465 remaining eligible patients, 51.5% had documentation of a Papanicolaou test (hereinafter referred to as Pap test) recommendation by their PCP, and only 31.6% had documentation of a Pap test performed within the past 3 years ( Table 2) .
As shown in Table 5 , African American women were more likely to have been screened (39.6%) than white women (25.5%) and women of other races/ethnicities (27.2%) (P=.04). A pattern of greater likelihood of screening with longer length of time with the current PCP was observed but did not achieve statistical significance.
CLAIMS ANALYSIS
To investigate the completeness of screening documentation in the medical record, we analyzed study patients' Medicaid administrative data for procedure claims related to cancer screening. An additional 16.6% of eligible patients had a claim for at least 1 colorectal cancer 31 .7%, and 31.6% were screened for colorectal, breast, and cervical cancer, respectively. Subsequent analyses of claims data confirmed that roughly half of eligible patients had evidence of screening for each cancer. These rates are substantially lower than screening rates in the general population, despite the study population's access to primary care and full coverage of cancer screening services under Medicaid.
This study differs from most published reports of cancer screening rates in that data were primarily abstracted from the PCPs' medical records rather than by patient self-report or from health plan administrative data. Cancer screening rates reported by survey respondents are known to exceed rates determined by claims-based and medical record audit data. [16] [17] [18] [19] Medical record review eliminates the social desirability and recall bias inherent in survey data and provides information unavailable in administrative claims data, but may also fail to identify all tests performed. A limitation of our study is that only 1 medical record was reviewed per patient, and the accuracy of medical record data relied on the completeness, quality, and readability of documentation. When screening tests are obtained by a physician other than the identified PCP, when consulting physicians do not relay information back to the PCP, and when counseling or tests are performed but not documented in the medical record, rates estimated from medical record review will underestimate true screening rates. As has been previously described, 20 we found that administrative data captured a greater proportion of patients receiving services for screening procedures that generate claims for reimbursement than did review of the medical record alone.
This study provides unique insight into patient and PCP characteristics associated with cancer screening and suggests clear opportunities to improve early cancer detection. We are unaware of any previously published studies that have specifically examined the recommendation and receipt of cancer screening services among older Medicaid recipients, although the interpretation of our findings can be informed by a growing body of literature examining relationships between cancer screening and socioeconomic status, access to care, and disability.
Most Medicaid recipients aged 50 to 64 years are disabled, owing to physical disability, chronic disease, severe mental illness, or developmental disability. Previous studies have shown that adult women with disabilities report lower rates of Pap test and mammography screening [21] [22] [23] [24] [25] [26] [27] [28] and lower rates of physician counseling regarding these screenings 24 compared with women without disabilities. Screening rates are particularly low among women with mobility limitations, 29 which may result from the difficulties of the actual screening procedure for these women. 30 Other plausible explanations for lower rates of screening recommendations include physician assumptions that women with disabilities are not sexually active and are therefore at low risk of cervical cancer 31 ; clinical estimation of shorter life expectancy, which may reduce the likelihood of benefit from cancer screening 32 ; or communication difficulties and feelings of discomfort on the part of the physician when treating people with disabilities. 33 People with disabilities, particularly the developmentally disabled and mentally ill, may also experience greater fear and anxiety about cancer screening than the general population. 21, 34 Perception of patient reluctance to undergo screening tests, whether real or imagined, may bias PCPs away from routinely recommending them. For patients with multiple health care providers, perception that "someone else" is responsible for preventive services may also be a barrier.
In contrast to breast and cervical cancer screening, previous studies 21, 24, 35 have shown similar or higher colorectal cancer screening rates among disabled individuals. Among patients who were adequately screened in our study, 4 of 5 had had a colonoscopy within the last 10 years, indicating that alternative screening options (such as fecal occult blood testing) have not been effectively used in this population. Despite the higher cost and lesser availability of colonoscopy, the 10-year interval covered by this screening option increased its impact on screening rates in the population over time. It has been estimated that only 38% of all colonoscopies are performed for the purpose of cancer screening in asymptomatic individuals. 36 We did not attempt to distinguish between colonoscopies performed for screening and those for diagnostic purposes. Unexpectedly, African Americans in our sample experienced the highest rates of mammography and Pap test screening. This finding contrasts with extensive documentation of racial disparities in cancer mortality and stage at detection 37, 38 and with national population survey data showing similar breast and cervical cancer screening rates among African American and white women. 11 Medicaid eligibility criteria inherently narrows the socioeconomic variances found in the general population; thus, racial differences in cancer screening may be unmasked within this low-income population. Further research is needed to explore the mechanisms by which patient race may be associated with PCP recommendation for cancer screening and with patient adherence to screening recommendations. The implication that relationships between race and cancer screening may differ by socioeconomic class or payer status also warrants further examination.
Several previous studies [39] [40] [41] have documented lower rates of cancer screening among persons of lower socioeconomic status. Although all Medicaid recipients live under low income and assets thresholds, Medicaid eligibility eliminates a critical barrier to care by providing full-coverage benefits for the preventive services examined. Patients sampled also had an identified source of care and had been seen at least once in a PCP's office, factors that have been shown to increase the likelihood of receiving preventive services. 21, 42 Our findings of low cancer screening rates despite removal of these barriers indicate the powerful influence of nonfinancial factors that could not be fully examined in this study, which may include lack of knowledge about the benefits of cancer screening, misperception of personal risk of cancer, poor patient-physician communication, cultural influences on attitudes toward cancer and acceptability of screening tests, and nonfinancial barriers to accessing health services, such as proximity and physical accessibility of mammography and endoscopy facilities.
Notably, however, for each type of cancer screening evaluated, the lack of any documented recommendation for screening was a more prevalent problem than the failure of patients to follow through on such recommendations. Similarly, in a recent survey of older Americans, the most common reasons given for not having had a colorectal cancer screening were not knowing it was needed and the physician not recommending it. 43 These findings highlight the need for improvements in delivery of preventive services to older Medicaid recipients. We observed consistently poor screening rates across systems of care (FFS, managed care, and primary care case management models), suggesting that efforts under managed care to improve chronic disease management may not, by themselves, lead to improvements in preventive care. Screening was also consistently poor across all primary care specialties and geographic settings. Only the length of time with which the patient had been seen within the same practice was significantly associated with better screening: patients who had been established with their PCP for 5 years or longer were twice as likely to be screened as those who had been with their PCP fewer than 2 years. This finding underscores the value of a stable medical home in achieving national objectives for receipt of preventive services.
Improvements in cancer screening rates, however, will clearly require a more systematic approach to the identification, counseling, and referral of patients eligible for screening. 44 Time demands on PCPs present a major obstacle to improving cancer screening rates: it is estimated that a physician with a typical patient panel would have to devote 7.4 hours per working day to preventive services alone to comply with current recommendations. 45 For older Medicaid recipients with complex physical and mental health needs, preventive services may easily fall by the wayside. Among strategies to increase use of cancer screening services, those that involve organizational changes in staffing and clinic procedures (such as the use of planned care visits or dedicated nonphysician staff ) have proven most effective. 46 Further research is needed to determine how best to facilitate consistent delivery of recommended clinical preventive services in practice, with attention to patient registries, practice organization and information systems, and redesign of the clinical encounter with team-based approaches to care. 44 Medicaid agencies and other payers might also explore the effectiveness of service reimbursement outside of the traditional physician-patient encounter and payment mechanisms that reward quality of preventive care. Prevention care management, using administrative data to identify and reach out to patients in need of preventive services, shows additional promise for increasing cancer screening rates in the Medicaid population. 47, 48 CONCLUSIONS A large proportion of Medicaid recipients 50 years and older did not receive cancer screening services in accordance with well-established national guidelines. African American women and patients established with their PCP for longer periods were more likely to receive recommended screenings. Among patients who did not undergo screening, most were not counseled by their PCP to do so. Future efforts to improve cancer screening rates among Medicaid recipients should address systemic barriers to the universal incorporation of clinical preventive services into primary care practice.
